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INOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
00JIBIIIYI0 3HAYMMOCTh, KaK C TOYKU 3pEHUSI PAKTUYECKUX MPUIOKEHUN, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOIMMOM KaX/I0My 4esoBeKy. Bo3pacraer uncno npodeccuii, mpu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoiiasi 0a30Bast HOJArOTOBKA B 00JIACTH BEPOATHOCTH
U CTAaTUCTHUKHM, Takasg MOJATOTOBKAa Ba)KHA IJis MPOAODKEHHS OOpa3oBaHUS W JUIS
yCIIEITHOW MpoeccroHaIbHOM Kapbephl.

Kaxxpiii 4enoBek MOCTOSHHO MPUHUMAET PEIICHNS Ha OCHOBE UMEIOLIUXCS Y HETO
JaHHBIX. A i1 0OOOCHOBAaHHOTO MPUHATHSA PELICHUS B YCIOBHUSAX HENOCTATKA WJIU
n30bITKa WHGOPMAIMK HEOOXOAMMO B TOM YHCIE XOpOIio CchHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTAaTUCTUUECKOE MBIIIUICHHUE.

HIMeHHO 103TOMY OCTpO BCTana HE0OXOAUMOCTh C(OPMHUPOBATH Yy 00OYYaIOIIUXCS
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOs B KauecTBE HEOThEMJIEMOMU
COCTABJISIIOLIEH yYMEHHE BOCIPUHUMATh M KPUTHYECKH aHAIM3UPOBATH MH(POPMALHIO,
MIPEAICTABICHHYIO B PAa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEHN, MPOU3BOAUTH IPOCTEUIINE BEPOSTHOCTHHIE
pacyETHL.

3HaKOMCTBO B y4€OHOM Kypce€ C OCHOBHBIMU IPUHILMIIAMH cOOpa, aHain3a U
MPEACTABICHNUS] JAHHBIX M3 pAa3IMYHbIX cdep >XKU3HM OOImecTBa M TrocydapcTBa
npuoOmaer oO0ydalmuxcsd K OOIIECTBEHHbIM HHTepecaM. l3ydyeHue OCHOB
KOMOMHATOPUKM pa3BUBAE€T HABBIKM OpraHu3aluyd nepebopa M Mojacuéra 4Yucia
BAapUAHTOB, B TOM YHUCJI€ B MPHUKJIAJHBIX 33Jayax. 3HAKOMCTBO C OCHOBAMU TEOPUHU
rpadoB co3ga€T MaTeMaTHYecKUid (PyHIaMeHT s (pOpMUPOBaHUS KOMIIETCHLIMI B
oOnactu MHPOpPMATUKK W LUPPOBBIX TexHOJoruid. IlpM H3ydyeHHHM CTaTUCTHUKU H
BEPOATHOCTH OOOTaIlaloTCsl MPEICTaBICHUsT OOy4YarolUXCsi O COBPEMEHHOM KapTHHE
MHUpa U METOJaX ero MccieAoBaHus, GOpMHUpYyeTCS MOHUMAHUE POJM CTATUCTUKU Kak
UCTOYHMKA COLMAJIbHO 3HAYUMOM HMH(OpPMALMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTCTBMM C aHHBIMHU LEISIMU B CTPYKTYpE MporpamMbl yueOHOIro Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOI'O 00111ero 00pa30BaHUs BbIIEICHBI CIEIYIOIINE
coJiepkaTenbHO-MeToanueckue JauHuM: «llpencraBieHrne AaHHBIX W ONUCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOPUKNY, «BBeleHHe B TEOpPHUIO
rpadoBy.

Conepxxanne numHuu «lIpencraBieHue JaHHBIX M ONMCATENbHAS CTATUCTHKA»
CIIY’KUT OCHOBOH JjIsl (JOPMHUPOBAHUS HABBIKOB pa0OTHI ¢ MH(OpMAIE: OT YTCHUS |
MHTEpIIpeTallud HHPOpMAIMK, MTPEICTaBICHHON B Tabimumax, Ha JAUarpaMMmax H
rpagukax, 10 cOopa, MNPEACTABICHHS M aHalu3a JaHHBIX C MCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEJHUX U pacceumBaHus. Pabotas ¢ JaHHBIMH,
oOydaroluecsi ydaTcsi CUYUTBIBATH M HMHTEPIPETUPOBATH JIaHHBIE, BBIJBUTATD,
apryMEHTHPOBATh U KPUTUKOBATh MPOCTEHUILINE TUIIOTE3bI, Pa3MBIIUIATH HAJl (DaKTOpaMH,



BBI3BIBAIOIIIMMM M3MEHUYMBOCTb, W OLEHHUBATh MX BIMSIHUE Ha pPacCMaTpPUBAEMBbIC
BEJIMYMHBI U MTPOLIECCHI.

NHTYynTHBHOE TIPEACTABICHHE O CIy4alHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJAEHUMN CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOM I U3Y4CHUS
TEOPHUH BEPOATHOCTEN. boJbIIoe 3HaYEHUE UMEIOT TPAKTUYECKHUE 3a/1aHMsI, B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOAUTCS KaK Mepa MpaBAONOA00Us CIIy4ailHOIO COOBITHS.
[Tpu n3yuenun yueGHOro Kypca o0ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIINMU METOIaMU
BBIUMCIICHHS BEPOSATHOCTEM B CIy4alHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXHBIMU
AIIEMEHTapHBIMU HUCXOJIaMH, BEPOSTHOCTHBIMM 3aKOHAMH, ITO3BOJISIOIIMMH CTABUTh U
pemath 0oJee CIoXKHbIE 33a4d. B yueOHbIi Kypc BXOAST HA4aJIbHbIE IPE/ICTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHCIOBBIX XapaKTEPUCTHUKAX.

B pamkax yuyeOHOro Kypca OCYILIECTBISETCS 3HAKOMCTBO OOYYarOUIMXCA C
MHO>XECTBAMU W OCHOBHBIMM OIl€pallMsIMH HAJ MHOXECTBAMH, PacCMaTPUBAIOTCS
OpUMEpPHl NPUMEHEHMS Ui PpEIIEHUs 3aad, a TakKe MCIOJIb30BaHUS B JIPYTUX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMeETax.

B 7-9 knaccax uzydaercs yueOHbI Kypc « BeposSTHOCT U CTATUCTHKA», B KOTOPBIN
BXomAT paszpensl: «lIpexncraBieHne JaHHBIX M ONMCATENIbHASL  CTATUCTHKAY,
«BeposTHOCTBY», «D7eMeHTh KOMOUHATOPUKNY», «BBeneHue B Teoputo rpadoBy.

Ha n3yuenune yueOHoro Kypca «BeposiTHOCTh U cTaTucTUKa» oTBoAMTCs 102 vaca:
B 7 knacce — 34 gaca (1 gac B Hezenmro), B 8 kimacce — 34 yaca (1 gac B Hezenr0), B 9 kiacce
— 34 gaca (1 gac B HeemiO).



COIEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBneHne NaHHBIX B BHIE TaONUI, AWAarpaMm, rpadukoB. 3amoHEHHUE
Ta0JIUIl, YTEHHE U TOCTPOCHHUE auarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpoiieccoB. M3pneuenne nHpopmanumu U3 guarpamMm u
Ta0JINIL, UCTIOIB30BAHNE U UHTEPIPETALIMS JAHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeaHee apudmeThuyeckoe, MeauaHa, pa3Max,
HauOoJIbIlIee U HANMEHbIIIee 3HaUCHUSI Ha0opa YUCIOBBIX NaHHBIX. [IpuMeps! ciaydaitHON
U3MEHUYUBOCTH.

CrydaliHbI{ SKCTIEpUMEHT (OTIBIT) U ClydaiiHOe coObITHE. BeposSTHOCTH U YacToTa.
Posib MasoBEpOSITHBIX U IPAKTHUECKH JOCTOBEPHBIX COOBITHIA B IPUPOJIE U B OOIIECTBE.
MoseTa u urpajapHas KOCTb B TEOPUM BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenensb BepmnHbl. Yucio pédep U cymMmapHasi CTETICHb
BepivH. [IpeacraBienue o cesznoct rpada. Llenu u mukisl. [lytu B rpadax. O6xox
rpada (dinepoB nyTh). [Ipencrapnenue 06 opueHTupoBaHHOM Tpade. Permenue 3amay ¢
MOMOIIBI0 TpadoB.

8 KUIIACC

[IpencraBieHue JaHHBIX B BUIE€ TAOJIUL, 1UarpaMM, rpauKoB.

MHOX€eCTBO, 2JIEMEHT MHOXKECTBA, IOJMHOKECTBO. Oniepanuy Hai MHOKECTBAMM:
o0bequHEHUE, TepecedeHue, aonoiHeHne. CBONCTBA onepauuil HaJl MHOMXECTBAMH:
[IEPEMECTUTENIBHOE, COYETATEIIbHOE, PACIIpEIEIUTEIbHOE, BKIIIOYeHs. Vcnonp30Banue
rpauyecKkoro MpeACTaBICHUS MHOXECTB [UIsl OMNMCAHUS PEAJbHBIX IPOLIECCOB U
SABJICHUU, IIPU PEIICHUU 33/1a4.

N3mepenne paccenBaHus HNaHHBIX. Jlucmepcrus W CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS City4aitHOro onbiTa. CitydaitHeie coObITHs. BepositTHoCTH
coObITUH. OMBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTApPHBIMU COOBITUSAMU. CiyyaliHbIN
BbI0Op. CBSI3b MEXKIYy MAJTOBEPOSITHBIMUA U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMHU B
MpUpPOE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa JEPEBBEB: E€IMHCTBEHHOCTH ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILUHBI, CBSI3b MEXIY YHUCIOM BEpUIMH U yucioM pédep. [lpaBuino ymMHOXKEHHS.
Pemenue 3anay ¢ momolisio rpados.

[IpotuBomnonoxueie coobiTUA. Jnarpamma Diinepa. O0beIMHEHNE U TIEPECEUCHHE
coObiTuii. HecoBmecTtHbie coObITus. DOpMylia CIOXKEHUS BEpPOSTHOCTEH. Y CIOBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
DKCIIEPUMEHTAa B BUJIE JepeBa. PelreHne 3amad Ha HAXOXACHUE BEPOSITHOCTEM C
MOMOIIBIO JIEpEBa CIIy4YailHOTO SKCIIEPUMEHTA, AuarpaMm Duiiepa.

9 KIIACC



[IpeacraBieHue NaHHBIX B BUJE TaONUIl, AUarpaMm, rpa@ukoB, UHTEpIpETaLUs
JaHHBIX. YTeHHE U MOCTpOeHHE TabuLl, AUarpaMm, TpauKoB MO PEAIbHBIM TaHHBIM.

ITepecranoBku u (axropuan. CoueTaHuss U YUCIO codeTaHUM. TpeyroabHUK
[Tackains. Pemenue 3aia4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTb. CiyyallHbIi BBIOOp TOYKM H3 (QUTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanue. Ycenex u Heynaya. Cepus WcnblTaHuW 10 nepBoro ycmexa. Cepus
ucnbiTanuil bepuyu. BeposarHocTu coObITHII B cepuH HCTIbITAaHUN bepHyIu.

CnydailHasg BeIMYMHA W PpacOpelesieHHe BeposTHOCTEW. MaremaTtuyeckoe
oxuaanue u nucrnepcus. [IpuMmepsl MaTEMAaTUUECKOTO OXKUIAHUSA KaK TEOPETHYECKOTO
CPEAHErO 3HAYCHHMS BEIIMYMHBL. MaTeMaTH4eCcKOe OXKUAAHWUE U JUCIIEPCUs CIyYalHOU
BEJINYMHBI «YHUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum».

[TonsiTue o 3akoHe O60nbIIKX ynceln. 3MepeHune BeposiTHOCTEN ¢ MOMOIIBIO YacTOT.
Posb 1 3HaueHMe 3aK0Ha OOJBIIMX YHUCEN B IPUPOJE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMS IPOrpaMMbl YUEOHOT0 Kypca «BeposTHOCTh
Y CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUICKONM MaTe€MaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHHMSM POCCHUHCKHX MAaTEMaTUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3TUX JIOCTH)KCHUM B APYIMX HayKax M
MPUKIAIHBIX chepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U pean3allii ero mnpas,
OpPEICTaBICHUEM O MATEMaTUYECKUX OCHOBAaX (YHKIMOHHUPOBAHMUS Pa3IUYHBIX
CTPYKTYP, SIBICHUM, IPOIIEyp I'PaxaaHCKOro oOuiecTBa (Hapumep, BbIOOPHI, ONIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHUX MpPOOJEM, CBA3AHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3THUYECKHUX
IPUHIIUIIOB B IESITEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTME€ B PEIICHHHM MPAKTHYECKUX  3a]a4
MaTe€MaTUYeCKOM  HANpPaBIEHHOCTH, OCO3HAHUEM BAXHOCTH  MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUHM BCEM JKU3HU Ui YCHEIHOM mpodeccuoHambHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM H
HOCTPOECHUEM HWHAUBUAYAIbHON TPACKTOPUH OOpa30oBaHMsI M >KM3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOILMOHAIIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pEeUIeHUM, pacCyXIeHUH, YMEHUIO BUACTbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAaLMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX ITPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJIOBEKa, MpUPOAbl M OOIIecTBa,
MOHMMAaHUEM MAaTeMaTH4YEeCKOW HayKu Kak c(ephl UeJIOBEUECKOM AESITeTbHOCTH, ITAloB
€€ pa3BUTUS M 3HAYUMOCTU Ui PAa3BUTHA UMBUJIM3ALMH, OBJIAJCHHUEM S3BIKOM
MaTEeMaTUKM W MAaTeMaTHYeCKOM KyJNbTYypoll Kak CpEACTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEUIINMH HaBBIKAMU UCCIIEI0BATENHLCKON JEATENHHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHME KYJbTYPbl 3A0POBbA U
3MOLMOHAJIBHOIO 0J1arONOJyYHs:



TOTOBHOCTBIO MPUMEHSATh MaTEMAaTUYECKHE 3HAHUS B HUHTEPECAX CBOETO 3/I0POBbs,
BEJICHUS 3JI0POBOTO 00pa3a >XKU3HU (370POBOE MUTAHWE, COATIAHCHPOBAHHBIN PEKUM
3aHATUN U OTABIXA, pEryJsipHas pu3ndeckasi akTUBHOCTh), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOErO IMpaBa Ha OMMOKY M TaKOro e IpaBa JAPyroro
YeJI0BEKa;

7) 3K0JI0OrH4YeCcKoe BOCIIMTAHUE:

OpUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTUYEeCKUX 3HAHUM JUId pelieHus 3a1ad B
00J1aCTU COXPAaHHOCTH OKPY)KAIOIIECH Cpeibl, MJIAHUPOBAHUS MOCTYIKOB U OIEHKU HX
BO3MOXHBIX TIOCIEJACTBUNA MJIi OKpYXalolled Ccpelibl, OCO3HaHUEM TJI00aJIbHOTO
XapaKkTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelICHUS;

8) ajanTanus K U3MEHAOIIMMCS YCJIOBHUAM COLMATbHOI M IPUPOAHOII cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCJIOBHIX HEOMPEAECIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NIeATEebHOCTh, B TOM YHUCJIE yMEHHE
YUUTBCS y APYTUX JHOJEH, mpuoOpeTaTb B COBMECTHOW JI€ATENbHOCTH HOBBIE 3HAHMS,
HaBBIKM M KOMIIETEHIH U3 OIBITA APYTHUX;

HE00XOAMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM Yucie (HOpMyIupoBaTh
UJIeH, TIOHATHS, TUTIOTE3Bl 00 0OBEKTAX M SBICHUSIX, B TOM YHUCIIC paHEee HEH3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYALMIO, BOCHPHUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BHI30B, TPEOYIOMINN KOHTPMED, KOPPEKTHPOBATH MPUHIUMAEMBIE PEIICHUS
U JelicTBUA, (HOPMYIUPOBATh U OIICHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aeicTBU:

e BBIBISTH W XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEeMaTHYECKUX
OOBEKTOB, TIOHSATUM, OTHONIEHUNA MEXKIYy TMOHATUSIMHU, (OPMYJIUPOBATH
OTpEICIICHUS MOHATHIA, yCTaHaBJINBATh CYIIIECTBEHHBIN MPU3HAK
Kiaccu(uKanuy, OCHOBaHUS JJIsi OO0OOIIEHUST U CpaBHEHUS, KpPUTEPUU
MIPOBOJIMMOTI'0 aHAJIN3A;

e BOCIPUHUMATb, (bopMyIMpOBaTH u npeoOpa3oBbIBATh CYKIEHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, CIMHIUYHbBIC, YaCTHBIE U OOIIIHE, YCIOBHBIE;

e BBIABJSITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEHUHS B
dakTax, JaHHBIX, HAOTIOJEHUSAX U YTBEPKIACHUSX, TPeajaratbh KPUTECPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e Jle7IaTh BBIBOJBI C MHCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 10 aHAJIOTHH;

e paszbupaTh [OKa3aTeNbCTBA MATEMATHYECKHX YTBEPXKACHUHN (TIpsIMbIE U OT
OPOTUBHOIO), MPOBOAWTH CAMOCTOSITEIbBHO  HECIIOKHBIE — J10Ka3aTeIbCTBA



MaTeMaTUYeCKUX (PaKkTOB, BHICTPAUBATh apryMEHTAIINIO, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYXKACHHUS;

BbIOMpATh cI0cO0 pelieHus: yueOHO! 3a1a4u (CpaBHUBATh HECKOJIBKO BApUAHTOB
penieHusi, BbBIOMpaTh HaubOoJee MNOAXOAIUNA C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nucciiefoBarTe/bCKHeE AeiiCTBUS.

HCIIOJIB30BaTh BOINPOCHl KAaK HCCIEAOBATEIBbCKUII WHCTPYMEHT MO3HAHUA,
GopMynupoBaTh  BOMPOCHI, (UKCUPYIOIIHME MPOTUBOpEUYUE, MpodIeMy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OpPMUPOBATh TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

MPOBOJIUTH IO  CAaMOCTOSITEIbBHO  COCTABICHHOMY IUIaHY  HECIIOXXHBIN
DKCIEPUMEHT, HEOOJIBIIOE HCCIENOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeEMaTUYECKOTO 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;
CaMOCTOSITENIbHO (OPMYJIUpOBaTh OOOOIIEHHMS M BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUS, HCCIIEJIOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKe BBIIBUTaTh
IPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanmueii:

BBISIBIIATh ~ HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHS 3a]a4H,

BBIOMpPATh, aHAJIU3UPOBATh, CHCTEMATH3WPOBaTh H  HWHTEPIPETHPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BBIOMpATh (opMy TpeACTaBICHUS WH(DOpPMAIUU U WILTIOCTPUPOBATH PEIllaeMbIe
3a/1ayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKkoi M MX KOMOWHAIIUSIMH,
OIICHWBATh HAJAEKHOCTh HHPOPMAIIUN 110 KPUTEPHSIM, TPEITI0KEHHBIM yUUTEIEM
WK CPOPMYJIIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe 1eHCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATh CYXKJIECHHS B COOTBETCTBHM C YCIOBUSMHU U
HeasiMU OOILUEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3a7auH,
KOMMEHTHPOBATh NOJyYE€HHBIN PE3yJIbTaT;

B X0/€ OOCYXKIEHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0iemMbl, penaeMoil 3agayM, BbICKA3bIBaTh WU, HAICJICHHbIE Ha TOUCK
pELIEHNs, COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH IPYTUX YYaCTHUKOB
auanora, OOHapy»KMBATh Pa3IMuMe U CXOJICTBO IMO3UIIMM, B KOPPEKTHOU popme
(GopMyTHUpOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEACTABIISATh PE3YJIBTATHl PEUICHUS 3aJaud, SKCIEPUMEHTA, HCCIEIOBaHUA,
IPOEKTa, CaMOCTOSATEIBLHO BbIOMpATh (QOpMAT BBICTYIUIEHHS] C Y4€TOM 3ajad
pEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH;



e IIOHMMAaThb M MHCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIMBUIYAJIBbHOU
pabOTHI IPH PEIICHUH YYCOHBIX MATEMATUICCKUX 3a71aY;

e IPUHUMATH 1€JIb COBMECTHOW JAESATEIBHOCTH, IUIAHUPOBATh OPTraHHU3ALUIO
COBMECTHOH pabOThl, paclpeaesaTh BUABl padoT, JOrOBApUBATHCS, 00CYXKAATh
IPOLECC U Pe3ybTAT pabOoThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOEH;

e y4YacTBOBaTh B IpyHMHoOBBIX (GopMax paboThl (0OCykaAeHHS, OOMEH MHEHUSMH,
MO3TOBBIE IITYpMbl W JApPYTU€), BBIIOJHATH CBOIO YacTh paboOThl U
KOOPJIMHHUPOBATh CBOM JACWUCTBUA C JAPYTMMHU WICHAMH KOMAaHbl, OIICHUBATDH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBHUSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJISITH IUIAH, aJITOPUTM PEIICHUs 3a/1aud (WJIM €ro 4acTh),
BBIOMpATh CTOCOO pelieHus: ¢ YYETOM HMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C
y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII UHTEJJIEKT:

e BIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS Tpoliecca U pesyibTaTa
pelIeHNs MaTEMaTUYECKOM 3a/1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIpPH PEUICHUU 3a]ayH,
BHOCHUTh KOPPEKTHUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE peE3yJibTaTa ACSATEIbHOCTH IOCTAaBJICHHOW ULEIU U
YCIIOBUSIM, OOBICHATh NPHUYUHBI JOCTHUKEHUS WIM HEIOCTHKCHHS IICJIH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHnust B 7 kiaacce o0yqarouuidcsi MOJTYYUT CIEIYIOMINE TPEAMETHBIS
pE3yNbTATHI:

Yurate wuH(pOpMaLMIO, TPEACTAaBIECHHYIO B TabauIax, Ha Jguarpammax,
MPEACTABISTH JaHHBIE B BUJIE TAOJIMI], CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIEC)
U KPYTOBBI€) 10 MACCUBAM 3HAYCHHM.

OnuckIBaTh U MHTEPIPETUPOBATH PEAIbHbIC YHCIIOBbIE JaHHBIE, TPE/ICTABIICHHBIC B
TabMIlax, Ha AUarpammax, rpadukax.

Hcrnons30BatTh AJ11 ONMCAHUS TAHHBIX CTaTUCTUYECKUE XAPAKTEPUCTUKH: CPEAHEE
apupMeTnyecKoe, MeIMaHa, HanboJIbllIee U HAUMEHbIIEE 3HAYEHUs, pa3Max.

Nmeth npeacraBieHue o cayyaiHOM M3MEHYUBOCTH Ha IPUMEPaXx LEeH, PU3NYeCKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, UMETh IPEACTABICHHE O CTATUCTUYECKOMN
YCTOWYHUBOCTH.



K xoniy oOyuenus: B 8 kiaacce 00yyaromuics noayduT CAeayoKe IpeIMeTHbIE
pE3yNbTATHI:

W3Bnekats u npeoOpa3oBbIBaTh MH(POPMAIINIO, MPEACTABICHHYIO B BUJE TaOIHII,
IuarpaMm, rpauKoB, IPEICTABIIATh JaHHbIE B BUE TaOIUI, 1UarpamMmm, rpadukoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTENEH: CPETHUX 3HAYCHUM
Y Mep paccenBaHus (pa3max, JUCIEPCHS U CTaHJAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHHN M YacCTOTHI COOBITHII, B TOM YHUCJE IO
pe3yibTataM U3MEPEHUN U HAOII0ICHUM.

Haxonutb BepoOsSITHOCTH Cly4yalWHBIX COOBITUM B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMBITAX C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBath Tpaduyeckue MOJAETU: JIEPEBO CIY4alHOTO HSKCIEPUMEHTA,
qyarpamMMsbl Diliepa, YuciaoBas mpsmMasi.

OneprpoBatTh NOHATHSIMU: MHOYKECTBO, TOAMHOKECTBO, BBITIOJIHATH ONEPALINU HAJl
MHOXXECTBaMU: OObEIUHEHUE, TepeceueHue, AOMOTHEHUE, MEePEUUCISITh DJIEMEHTHI
MHOKECTB, MPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonb3oBathk rpaduueckoe MpeACTaBICHHE MHOXKECTB U CBA3EH MEXKy HUMH IS
OTMKCaHMS POLIECCOB U ABJICHUI, B TOM YHUCJIE MPU PEIICHUH 3374 U3 APYTUX YIeOHbIX
PEAMETOB U KYPCOB.

K xoHny oOyuenus B 9 kiaacce 00yqaromuics NOJyYuT CAEAYIOMINE TPEeIMETHBIE
pEe3yJIbTaTHI:

N3Bnekats W npeoOpa3oBbIBaTh MH(OpPMAIMIO, MPEJACTABICHHYI0 B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaOIuWIl, nuarpamm, TpadukoB, MPEACTABISATh JaHHBIE B BHUJC
Ta0JINII, TUarpaMm, rpapuKoB.

Pemate 3amauM  OpraHM30BaHHBIM MEpeOOpPOM  BApHAHTOB, a TaKXKE C
HCTIOJB30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh onucaTeabHbIE XapaKTEPUCTUKH JJIsI MACCUBOB YKCJIOBBIX JIAHHBIX,
B TOM YHCJIE CPEHUE 3HAYCHUS] U MEPBI pACCEUBAHMSI.

Haxonuth 4acTOThl 3HAYEHWH M YaCTOTHI COOBITHS, B TOM YHCIE TOJB3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

HaxoauThk BeposSTHOCTH CTy4yalHBIX COOBITUN B U3YUYEHHBIX OIbITAX, B TOM YUCIIE B
OTBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUSIX UCIBITAHHUM 0
IIEPBOI0 yCIIeXa, B CEPUAX UCIIBITAHUN bepHyIu.

HNwmers nipencraBieHue O CIly4aliHOM BEJIMYMHE U O PACIIPEIECIIEHUN BEPOSITHOCTEN.

NMeTp mnpencraBieHMe O 3aKOHE OOJBIIMX YHCENT Kak O MPOSIBICHUU
3aKOHOMEpPHOCTH B CIIy4alHOW WM3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHUCEN B
MIPUPOJIE U OOIIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne ni/mm P Kourpoububle IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 II 7 2
PEACTABIICHHE AAHHEX https://m.edsoo.ru/7f415fdc
bubnnoreka IIOK
2 1
OmHcatenbHas CTaTneThia 8 https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 Catysaitas HsMEHHBOCTE 6 . https://m.edsoo.ru/7f415fdc
bu6mmoteka [IOK
4 Breperme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOoTa CI1y4aliHOTO 4 1 bubnmnorexka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoteka [IOK
6 O0001Ienne, cucTeMaTH3aIusg 3SHAHUH 5 2 https://m.edsoo.ru/7fA15fdc
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne /i P Kounrpouabusie IIpakTuueckue (wnbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
! Hosropene kypea 7 kiacca 4 https://m.edsoo.ru/7f417fbh2
) OrnucarenbHas CTaTUCTUKA. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fbh2
. bubmuorexa [JOK
4 BeposiTHOCTB citydaifHOTO COOBITUS 6 1 https://m.edsoo.ru/7f417fb2
bu6nuoreka [IOK
B 4
> BE/ICHHE B TCOPHIO rpadoB https://m.edsoo.ru/7f417fh2
. bubmuoteka [JOK
6 Cayuaiiisie coObITHA 8 https://m.edsoo.ru/7f417fh2
. bu6mmoteka [IOK
7 O0001Ienne, cucTreMaTH3aIusg 3SHAaHUH 4 2 https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudgpoBbie
Ne /i P Kounrpouabusie IIpakTuueckue (itcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
! Tosropenne kypea 8§ inacca 4 https://m.edsoo.ru/7f41a302
bubnuorexa [JOK
2 4 1
DTICMEHTH! KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a302
bubnnoreka IIOK
4 Henbrrarst bepiymin 6 . https://m.edsoo.ru/7f41a302
. bubmuoteka [JOK
> Catysaiinas BeTHHH 6 https://m.edsoo.ru/7f41a302
bu6nuoreka [IOK
6 Oobmenne, KORTPOIH 10 . https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302
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